Our goal is to understand macroscopic dynamics in a variety of systems.
Diffusion equation:
: Electric resistivity Macroscopic parameter resulting from microscopic (kinetic) processes.
In the MHD framework…
The reconnection rate depends on the resistivity model.
Global responses in substorm and flares are sensitive to the parameterization of the resistivity. (Biskamp,1986; Ugai, 1995 ) (Raeder et al.,2001 Kuznetsova et al., 2007) We need to know the microscopic physics to model the macroscopic dynamics. How is the resistivity generated?
The motion of charged particles supporting the current must be disturbed by "collision". Simulation Model PIC + Adaptive Mesh Refinement (AMR) [Fujimoto & Machida, 2006; Fujimoto & Sydora, 2008] Refinement cells are selectively allocated around the X-line and separatrices. Electron Inertia Resistivity [Speiser, 1970; Tanaka, 1995; Fujimoto & Sydora, 2009] Magnetotail： ~ 10km (⇔10 5 km) Solar Flare： ~ 10 -5 km (⇔10 4 km)
2D Reconnection
The electrons must be accelerated quickly up to a high velocity.
Is such a thin current sheet really stable in 3D system?
ICPP-LAWPP-2010
Time Evolution of the Current Sheet in 3D system If the inertia resistivity alone supported the dissipation, the E R would be significantly reduced.
Dissipation Mechanism in 3D Reconnection [Fujimoto, 2009] (2D reconnection case)
Inflow Outflow [Wygant et al., 2005] and laboratory experiment [Ji et al., 2008] .
In the Cases with Lager m i /m e (> 100) The present code has achieved very good scalability.
